Ovarian hyperstimulation syndrome (OHSS) is a rare, but serious iatrogenic complication of In Vitro Fertilization treatments. Since 1943, when the first cases of OHSS were reported, strategies to prevent it have not been very successful. At present, the most used strategy to prevent OHSS is the "freeze-all strategy", which consists in the utilization of a gonadotropin releasing hormone (GnRH) agonist trigger for oocytes maturation in a GnRH antagonist protocol, followed by cryopreservation of all embryos. In this paper, we present a case of a young woman who developed OHSS after GnRH agonist trigger followed by rhCG luteal rescue protocol. By reporting this case, we want to highlight the importance of OHSS prevention and patients' selection for hCG luteal rescue protocol.
Introduction
Ovarian hyperstimulation syndrome (OHSS) is a rare but serious and potentially life-threatening iatrogenic complication of In Vitro Fertilization (IVF) cycles, which occurs in approximately 1-14% of assisted reproductive technology (ART) cycles [1, 2] . The OHSS is typically associated with exogenous gonadotrophin stimulation and is only rarely observed with use of other agents (clomiphene citrate [CC] and gonadotrophin-releasing hormone [GnRH] ) [3] .
Pathophysiology of this syndrome is still a subject of debate, the main mechanism is the release of vasoactive peptides from the granulosa cells causing an increase of vascular permeability. The ultimate OHSS trigger is human chorionic gonadotrophin (hCG) which induces the overexpression of vascular endothelial growth factor (VEGF) in granulosa cells and a rise in serum VEGF concentrations [4, 5] .
Because of its homology with luteinizing hormone (LH), in IVF treatments, hCG is the most used trigger for final oocyte maturation, and due to its long half-life, in some patients hCG trigger can cause OHSS. Recent good clinical practice recommends that in patients at high risk of OHSS a short GnRH antagonist protocol with GnRH agonist trigger for final oocytes maturation and "freeze-all strategy" proves the safest.
The most used classification of OHSS is the Golan et al. system [6] (Table I) .
Case report
We present a case of a 24 year-old woman with history of primary infertility related to male factor (severe asthenozoospermia, WHO 2010) who underwent a procedure of IVF in a center from Romania and presented at our hospital with symptoms of early severe OHSS. The patient BMI was 20.2, the menstrual periods were regular, at 28 days, here AMH was 3.51 ng/mL. The treatment was carried out with GnRH antagonist downregulated protocol using cetrorelix (Cetrotide; Merck Serono, UK). On the 6 th day of stimulation, when the leading follicle diameter was 14mm, the GnRH antagonist was started. The oestradiol concentration on the day of trigger (day 10) was 10267.7 pmol/L. Final oocyte maturation was triggered by administration of 0.3 mg triptorelin (Diphereline, Ipsen). After 36 hours a total of 18 oocytes were retrieved. IVF was carried out for all the oocytes and 14 embryos were obtained (fertilization rate: 77.7%). On day 5, two embryos were transferred and 6 embryos were frozen. During oocyte pick up, 125 mcg of recombinant hCG (choriogonadotrophin alfa; Ovitrelle, Serono) was administered and another 125 mcg in the day of embryo transfer. From the day of embryo transfer, 2 mg/day of oestradiol valerate (CycloProgynova, Bayer) and 600 mg/day of progesterone (Utrogestan, Laboratories
Besins International) were started. The day following embryo transfer, the patient was admitted to the emergency department of our hospital with moderate abdominal pain, abdominal distention (abdominal circumference 80 cm), nausea, vomiting and oliguria. Ultrasound evaluation revealed enlarged ovaries (left ovary: 8.7 cm and right ovary: 7.9 cm) and free fluid in the pouch of Douglas.
Laboratory results indicated hemoconcetration: hemoglobin: 17.7 g/dl; hematocrit: 52%, white blood cells count 31800 µL and K: 5.31 mmol/L.
The treatment was initiated immediately with albumin (25%) in doses of 50 g infused over 4 h and repeated at every 12 h in the first 2 days, lactated ringers solution (1000 mL/day) in the first 2 days and low molecular weight heparin (Clexane; 6000 IU daily) during hospitalization.
The patient was discharged after 10 days of hospitalization, pregnancy being confirmed biochemically (βhCG on day 10 after embryo transfer was 37 mIU/mL). After two weeks, twin pregnancy was confirmed by ultrasound.
At 34 weeks of gestation, due to uterine contraction and fetal distress, she delivered by caesarean-section one girl (weight 1900 g, APGAR score 9) and a boy (weight 1700 g, APGAR score 9).
Discussions
We present here a case of OHSS resulting from luteal phase use of hCG and highlight the danger of pursuing such protocols in the circumstances of a patient at high risk of OHSS. The in vitro fertilization therapy was developed as a way to help infertile couples who are otherwise unable to conceive a child but, unfortunately, IVF is not free of side effects and complications.
The most serious complication of controlled ovarian hyperstimulation cycles is the development of OHSS. The trigger of OHSS is represented by hCG, which determine the overexpression of vascular endothelial growth factor (VEGF) in granulosa cells and raises in serum VEGF concentrations and can have different grades of severity. The incidence of severe OHSS, which can be life-threatening, is 2-3% [7] .
The risk factors for OHSS can be divided in two groups: primary (factors that can be identified before the initiation of stimulation) and secondary (factors that becomes obviously during stimulation). In general, patients at risk to develop OHSS are patients with AMH levels above 3.3 ng/dL [8, 9] , age below 30 years, low BMI, polycystic ovaries syndrome (PCOS), previous OHSS, E2 levels more than 3000 pg/mL in the day of trigger, rapidly rising of oestradiol levels during stimulation and number of oocyte collected >15. Depending on the onset, OHSS can be late (after more than 10 days after trigger) which is primarily related to the ongoing pregnancy and early OHSS, which is an iatrogenic complication of IVF (in the first 10 days after trigger) caused by luteotrophic effect of hCG.
The patient described here had both types of risk factors for OHSS: primary (AMH>3.3 ng/dL, age <30 years, low BMI) and secondary (rapidly rising of oestradiol levels during stimulation: 2856/6086/10267 pmol/L in day 5/8/11, number of oocyte collected more than 15 [10]) therefore, the GnRH agonist triggering was mandatory.
In such cases should an embryo transfer take place? It has been proven that where a patient is identified as a high risk, the use of an antagonist protocol with GnRH analogue trigger prevents early OHSS [11] . The only protocol to prevent late OHSS is adopting a "freeze all" procedure with cryopreservation of all embryos obtained.
The proponents of embryo transfer in these high risk cases use the so called "luteal rescue" protocol with hCG to correct the luteal defect. The most used protocol is administration of 1500 IU of hCG at 35 h after trigger [12] [13] [14] . In this case, a higher dose, 125 mcg of rhCG which is equivalent of 3250 IU of hCG, were used, on two occasions. Furthermore, two embryos were transferred, resulting in a twin pregnancy and a more severe form of OHSS as well as premature delivery.
Conclusions
This case of an early onset of severe OHSS after GnRH agonist triggering combined with rhCG luteal rescue protocol illustrates the significant risks encountered when long acting hCG is offered to women at high risk. The clinical and ethical debate regarding embryo transfer in these cases must have patient's interests first. Is the risk worth taking? Considering that the patient has achieved a delivery of two healthy children, the purists will say, yes! Yet, as OHSS is a potentially fatal condition caution must be considered before transfer and especially in relation to the use of hCG for luteal support in these cases. We consider the use of hCG a dangerous procedure.
We recommend that all ART centers develop guidelines with strict criteria when embryo transfer is performed based on local experience. While we acknowledge that it is difficult to establish what patients are at risk of developing late OHSS after transfer, in the interest of patient safety and good clinical practice a "freeze all" protocol should be routine where a patient has already deemed at high risk of OHSS. We also strongly
